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S1. Calculation of mass absorption cross section
Mass absorption cross section (MAC, square meters per gram), is a convenient proxy for the relationship between radiative transfer and mass (Bond and Bergstrom, 2006) . For small particles (e.g., particles smaller than 200nm), MAC is defined as
where is the density of the particles, and m is complex refractive index (Bohren and Huffman, 5 1983).
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S2. Calculation of simple forcing efficiency
Simple forcing efficiency (SFE) parameterization proposed by Bond and Bergstrom are used for investigating the direct radiative forcing at the Earth's surface (Chýlek et al., 1995; Bond and Bergstrom, 2006 )
where SFE is in units of watts per gram, S 0 is the solar irradiance (1370W/m 2 ), τ atm is the 15 atmospheric albedo (0.79), Fc is the cloud fraction (approximately 0.6), a s is the surface albedo (average 0.19), M is aerosol mass, C is the cross section, Q bs and Q a are the aerosol backscattering efficiency and the absorption efficiency, respectively. On the basis that SOA are spherical, the SFE could simplified to equation (6) 
At 532 nm, the SOA generated by toluene in all conditions showed no absorption, so Q a could be 20 set to zero and the ratio of SFE could be simplified to equation (7) SFE 3 4 1 1 1 (4) 
